So long ago as 1901 Fuchs drew attention to the fact that an cedema of the macula might result from inflammatory lesions of the anterior portion of the eye. e writes: " It appears to me most probable that the disease is conducted from the front to the back of the eye, via the vitreous. We see in cases of perforating injury with infection, that the disease of the posterior segment of the eye commences with an extensive immigration of leucocytes from the retinal vessels, so that the inner surface of the retina may be covered by a purulent exudate, while its outer surface and the choroid may be quite normal. This purulent retinitis leads to panophthalmitis. It appears, therefore, that here the bacteria or their toxins have passed from the infected anterior portion of the eye through the vitreous and acted directly on the inner layers of the retina, producing an intense leucocytosis. If the toxin is less intense we may not get pus formation or even a wandering out of leucocytes, but only a transudation of serum, i.e., it may result in an inflammatory cedema only. If the toxin is still less intense, this inflammatory cedema may only be present at the macula which, because of its anatomical structure, is exceptionally vulnerable."
chorio-capillaris, and the retinal vessels only reach to the outer side of the inner nuclear layer, leaving the outer molecular layer, between the two regions, avascular and thus little resistant to injury and very liable to degeneration.
It has, however, been suggested that the macula is most affected because the neuro-epithelium here is almost next the toxin-containing vitreous and the avascularity of the region makes it difficult for toxins to be absorbed.
There is, however, one aspect of the question which seems to have received little attention. In a paper (by Dr. Francis Davis and myself) which I read not long ago before the Ophthalmological Society one gave structural reasons for the special site of onset of papillcedema and for the distribution in the retina of the cedematous fluid associated with papillcedema. We suggested that in every case of papilloedema the whole of the area drained by the central vein must contain an excess of fluid (cedema). The amount in each portion must depend on the density of the structure of the particular region under consideration. Thus the nerve fibres at the disc have a relatively loose arrangement, and much fluid would collect and produce obvious swelling, whereas the lamina cribrosa with its dense meshwork of fibrous trabeculae, although under the same capillary pressure, as is well known, contains very little excess fluid in papilicedma.
Similarly, I would suggest that one of the most important factors in the vulnerability of the macula and its liability to become detached lies in the structure of Henle's fibre layer and its well-known tendency to swell.
Salzmann says that it is very difficult for this reason to produce a microscopic section showing a normal outer plexiform layer. This layer, it will be remembered, consists of two distinct portions, an outer wider part having a loose structure and much more liable to swell than the inner denser layer. In the retina generally, the rod and cone fibres run at right angles to the surface of the retina. In the macular region, however, the cone fibres and the sustentacular fibres of Muller tend to run more and more obliquely as we approach the fovea, near which they may be almost parallel to the surface of the retina. Now, whereas the outer molecular layer is liable to swell easily in the retina generally, this is especially so in the region of Henle's fibre layer which extends from the outer edge of the disc to the outer side of the macula. Hence the reason, as Salzmann points out, of the well-known post-mortem detachment of the macula which forms a fold running from the outer side of the disc to and including the macula. I would suggest that in iridocyclitis and other inflammatory conditions of the anterior portion of the eye, the toxins or bacteria pass back into the vitreous and come into contact with the whole retina. The macula will be especially affected, because the toxin acting here will produce a great accumulation of fluid in Henle's fibre layer. This fluid will remain unabsorbed longer than elsewhere because of the vascular arrangements which will be further embarrassed by the pressure of the fluid. The fluid will affect vision, not only by its presence in the region of most acute vision, but also by pressure and the action of the contained toxins on neighbouring structures.
At a later stage albuminous exudate may form between the neuro-epithelium and the pigment layer and produce a true detachment. In the two cases (figs. 3 and 4) in which this occurred the albuminous fluid, i.e., the true detachment, was only present in the macular region.
We must not, however, forget that the macula may be affected from the choroidal side. In the majority of cases of iridocyclitis, at any rate, this does not appear to be the case and, as Fuchs points out, in sympathetic ophthalmitis the choriocapillaris is unaffected.
Zeeman further suggests yet another route. The inflammation, he holds, passes from the pars plana of the ciliary body directly into the retina and reaches the 57 Section of Ophthalmology 1619 posterior portion of the eye by travelling back along the retinal vessels (in the perivascular lymphatic spaces).
I would now like to describe shortly the cases which led to the above observations. I show this case as it is very probable that these cysts arise from the cedematous condition seen in the previous cases by a localization and alteration of the tedematous fluid.
It is thus probably the result of an old iridocyclitis. In all the above cases the macula was much more affected than the remainder of the retina, both with regard to the amount of swelling and the injury to the rods and cones and nuclear layers.
We have also seen that in all cases in which there was a swollen macula (and even in Case I in which there was not) there was an infiltration of leucocytes of the nerve head. These with the accompanying inflammatory exudate are no doubt responsible for what Hirschberg calls traumatic or perforative papillcedema, a condition which may be made out during life.
Treacher Collins suggests that this cedema of the nerve head dams back the lymph flow of the retina and causes an increased amount of fluid in the whole retina, and later may lead to cyst formation.
The infection is thought to be conducted to the nerve head by the canal of Cloquet. SUMMARY AND CONCLUSIONS.
(1) Inflammatory conditions of the anterior part of the eye can affect the macula.
(2) The inflammation must apparently be of some severity to do this.
(3) The toxin reaches the macula via the vitreous. (4) It is suggested that one of the main reasons for the macula being much more affected than the rest of the retina lies in the great tendency of Henle's fibre layer to swell.
(5) Whenever the macula is affected in inflammatory conditions of the front of the eye (and maybe even when the macula escapes) there is always an infiltration of the nerve head with leucocytes.
[My thanks are due to the surgeons of the Royal Westminster Ophthalmic Hospital for so kindly allowing me to use their notes and the pathological material which formed the basis of this paper. The photomicrographs were taken by Mr. Pittock in the Institute of Anatomy, University College, London.] Mr. WOLFF (in reply to Mr. Treacher Collins) said it was very difficult to make a normal section of the outer fibre layer and Henle's fibre layer. All the eyes were fixed in Zenker acetic immediately after removal. The first case he showed was that of a normal macula, fixed in the same way as the others. He admitted it was almost impossible to distinguish a pathological swelling of Henle's fibre layer from a post-mortem change, but he thought it was impossible to get albuminous fluid between the neuro-epithelium and the pigment layer as an artefact, that is, if the eyes be fixed as above.
In reply to Mr. Morgan, he thought that the cases mentioned would be very excellent for this purpose; but he had not looked for the macula in hypopyon ulcer cases in which excision had been carried out.
